Abstract
Introduction
In light of global sustainable challenges such as overexploitation of natural resources [6] , businesses can help address these problems by e.g. employing technologies that are more efficient and logistics systems to reduce their impact on the environment [12] . In this context, employees need to develop competences for sustainable management. These competences help them review all their processes and determine their impact on the business and its environment [12] . In this respect, E-Learning modules can offer opportunities for the competence development of sustainable management by creating virtual learning scenarios that create authentic decision-making situations. In these situations, individuals can train their skills, which is the basis to gain competences [25] . One of the domain experts who has participated in our study summarizes this potential as follows:
"With the help of E-Learning modules, sustainable situations can be simulated that are difficult to reproduce in traditional classrooms." (E-Learning expert 1)
Nevertheless, E-Learning modules focusing on the competence development in the domain of sustainable management have not been used widely [1] . Thus, we need to analyze how to promote the adoption of these modules. Due to missing of influencing factors targeting the specific domain of sustainable management, we conduct a two-step procedure: First, we want to identify influencing factors in the literature that are related to E-Learning modules in general. Second, we combine these findings with specific influencing factors that we derive from an interview study. In doing so, we strive to promote the adoption of E-Learning modules in the specific domain of sustainable management. Hence, we ask the following research question:
RQ1:
What is the state of the art regarding factors that influence the adoption of E-Learning modules?
To answer this research question, we conduct a literature review on influencing factors for E-Learning modules. Afterward, we employ a semi-structured interview study to focus on the specific influencing factors for adopting E-Learning modules for sustainable management to supplement the generic influencing factors. Therefore, we ask the second research question:
RQ2:
What are additional factors influencing the adoption of E-Learning modules for sustainable management?
Despite the massive opportunities provided by ELearning modules for sustainable management, there exist some challenges influencing the adoption of these modules by learners. Thus, the third research question is:
RQ3:
What are specific challenges that determine the successful implementation of E-Learning modules for sustainable management?
In order to answer these research questions, the rest of the paper proceeds as follows: In the next section, we outline the basics on E-Learning modules for sustainable management as well as the theoretical framework used in this study. Afterward, we present the methodology and both general and specific influencing factors adopting of E-Learning modules for sustainable management in the findings, respectively. Thereafter, we discuss our findings. Then, we present limitations and future research. Finally, we summarize our findings in the conclusion section.
Basics and theoretical framework
In the following, we present the basics of ELearning modules for sustainable management. Afterward, we provide theoretical background information on the Technology-OrganizationEnvironment framework.
E-Learning for sustainable management
E-Learning is a type of learning that "can encompass all electronically supported learning and teaching" [15] . It can cover a range of tools such as computer-based and web-based courses [8] . ELearning modules are referred to as didactically linked learning objects, which are organized in the form of modular learning contents that convey a concrete topic [10] . Multimedia content such as interactive simulations can facilitate learning in real-world situations [4] . These authentic situations, in which individuals can apply their skills, are the basis for the competence development [32] .
The aim of sustainable management is to control the ecological, social and economic effects of business activities [17] to serve the sustainable development not only of an organization but ultimately of a society [9] . To be able to act in sustainable ways in living and working environments, competences are needed [7] . In general, competences refer to the application of knowledge in concrete situations [29] . Competences for sustainable management are necessary to understand the complex construct of sustainability [9] and are therefore one of the desired outcomes of education for sustainable development [16] . Competences for sustainable management are further defined as "a complex ability to act adequately in business contexts, in particular, to be able to take into account the medium-and long-term economic, ecological and social -intra-company as well as external -consequences of management decisions" [27] .
In prior researches, E-Learning modules were primarily considered or designed to just provide flexible access to sustainability-related information, such as an online lecture. Since most of these modules do not reflect authentic contexts essential to develop competences [30] , these modules often not have the ability to create an effective learning environment. Moreover, the adoption of these E-Learning modules for competence development in sustainability context has not been targeted yet. Previous studies deal with the adoption of E-Learning modules without sustainability as the learning content. Therefore, an integrative view of the determinants of the adoption of E-Learning modules with sustainability as a learning content is missing [1] .
Theoretical framework
According to the Technology-OrganizationEnvironment framework of DePietro et al. [14] , the three dimensions, technology, organization and environment, are the three major determining factors, which may positively or negatively influence the decision to adopt a new technology. In prior research, numerous studies showed that this framework is suitable for analyzing the adoption of E-Learning modules [3] . Figure 1 depicts the TechnologyOrganization-Environment framework. 
General influencing factors for the adoption of E-Learning modules
In order to provide comprehensive findings for influencing factors of adopting E-Learning modules for sustainable management, we first focus on general Page 3191 factors influencing the adoption of E-Learning modules. Therefore, we present the methodology and findings of a literature review in the following subsections.
Methodology
In order to answer RQ1, we conducted a literature review [31] . As the Technology-OrganizationEnvironment framework is suitable to analyze the adoption process of technologies such as E-Learning modules (see section 2.2), we searched on Google Scholar using the two terms: "E-Learning" and "Technology-Organization-Environment". We reviewed the titles and abstracts of the 380 results. At the next step, we excluded 374 articles, since their research focuses are different from ours. Following this, we analyzed six articles that are relevant and classified them independently according to the Technology-Organization-Environment framework. Thereby, we successively summarized similar factors and extended the three categories of this framework.
Findings
Based on the literature review, we identified eleven factors that influence the adoption of E-Learning modules. We classified them according to the Technology-Organization-Environment framework of DePietro et al. [14] . Table 1 summarizes the classification of the identified literature. In the following, we present the technological, organizational and environmental influencing factors, respectively.
Technological influencing factors.
In the first category, we identified three general technological influencing factors for the adoption of E-Learning modules. These factors include technologies that have already been exploited and the ones that have not been in use but are available on the market [5] . Five articles named the IT infrastructure (T1) as an influencing factor. IT infrastructure includes a fast Internet connection, new computers and a high-quality computer network [26] . Moreover, four articles indicated that the perceived ease of use (T2) of the ELearning modules is an influencing factor. Perceived ease of use refers to the extent to which potential users expect the E-Learning module to be free of effort [13] . Therefore, users of these modules should comfortably use it. This includes advantages such as shortening the loading time for learning materials [2] and reducing the complexity of the system [23] . The last technological factor, mentioned in one article, is the technological compatibility (T3). This is defined as the degree to which E-Learning modules are consistent with the adopter's current technological requirements [23] .
Organizational influencing factors.
We identified five organizational factors in the literature that influence the adoption of E-Learning modules. These factors include the structure and characteristics of an organization [5] . The first influencing factor, noted in four articles, targets the expected benefits (O1) of E-Learning modules. The expected benefits refer to the extent that the advantages of new ELearning modules outperform that of traditional learning approaches [26] . Examples include increased user satisfaction and improved academic performance [22] . When more expected benefits of E-Learning modules are realized, it is more likely that institutions allocate more financial, managerial and technological resources to implement these modules [23] . The size of the institution (O2) is another facilitator for the adoption of technological innovations that was suggested in one article. In this context, large institutions have a greater risk-taking endurance. Such institutions can allocate more financial resources on ELearning modules compared to small institutions [23] . Four experts indicated that the organizational compatibility (O3) is an influencing factor. This refers to the level to which the E-Learning modules are compatible with the institutions' objectives or operations [24] . Another factor for the adoption of ELearning modules is the top management support (O4). According to [23] , the top management support contributes to the adoption of E-Learning modules by creating an affirmative environment for E-Learning. For example, the top management can provide financial and human resources, reduce barriers and increase willingness to change. The last influencing factor in this category, mentioned in two articles, is the IT knowledge (O5). In this context, it is important that Page 3192 learners are technologically prepared to use the ELearning modules, and that human resources and technological infrastructure are ready to support the adoption [24] .
Environmental influencing factors.
In the third category, we were able to derive three environmental factors influencing the adoption of E-Learning modules. These factors describe surrounding conditions such as regulatory guidelines and laws [14] . Four articles mentioned educational partners (E1) as one of the environmental factors. These educational partners such as governments or teachers have good knowledge about the benefits of E-Learning modules and how to adopt them [3] . They can help an institution to successfully adopt these modules. Additionally, all articles noted that competitive pressure (E2) is an important environmental factor for the adoption of ELearning modules. Competitive pressure erupts in an institution when it is losing competitive advantages against other institutions. The implementation of ELearning modules can open new opportunities in the field of teaching and provide a good reputation for the institution [3] . In this context, an institution that implements E-Learning modules can gain a competitive advantage. The last influencing factor, noted by one article, is the regulatory policy (E3). For example, governments can introduce regulations that force institutions to adopt and implement certain technology standards. Consequently, E-Learning modules need to meet these legal rules [23, 33] .
Specific influencing factors for the adoption of E-Learning modules for sustainable management
Since we did not identify any specific influencing factors for adopting E-Learning modules for sustainable management during the literature review, we used an explorative approach to derive specific influencing factors. We conducted an interview study. In the following, we introduce the underlying methodology and findings.
Methodology
To complement the findings from section 3 and to identify influencing factors (RQ2) as well as related challenges (RQ3) for the adoption of E-Learning modules for sustainable management, we conducted a qualitative and exploratory interview study with 23 experts in the E-Learning and sustainability domains. The interviewees have at least three years of work experience in their respective domain. As displayed in Figure 2 , we divided our methodological approach into three steps.
Figure 2. Research design
First, to ensure a comprehensive view on influencing factors and related challenges of adopting E-Learning modules for sustainable management, we selected potential experts from enterprises and universities in Germany. This heterogeneous view is also the reason of selecting experts from sustainability and E-Learning domains such as Corporate Social Responsibility (CSR) consultants or E-Learning managers. We sent invitation emails for conducting an interview to potential experts. In total, 10 experts from the sustainability domain (SE1-SE10) and 13 ELearning experts (EE1-EE13) accepted our interview invitation, resulting in an acceptance rate of around 21%. Table 2 shows the summarized characteristics of the sample. 
Second, we conducted interviews via phone or face-to-face from April to August 2017. We used a semi-structured interview guideline to conduct the interviews, to leave the interviewees enough freedom to express their own ideas [21] . In the last interviews, we did not reveal any new insights. At this point, we decided not to conduct further interviews, since the theoretical saturation has been reached [18] . In order to allow an in-depth analysis of the interviews, we asked all domain experts if we were allowed to record the interviews on tape and transcribe them later. All interviews were recorded with an average of 28 minutes per interview. We conducted the interviews in German, as all experts were German. In order to publish the results of this study, we translated the transcripts from German into English following the constant contextual comparison [28] .
Third, we analyzed our data by using the structured content analysis approach [19] . Therefore, we coded relevant statements in the transcripts and constantly discussed them to identify the core topic of our study: influencing factors and related challenges of adopting E-Learning modules for sustainable management
Findings
Based on the interview study, we identified eight specific influencing factors that can influence the adoption of E-Learning modules for sustainable management. Again, we classified them according to the Technology-Organization-Environment framework. In the following, we present specific technological, organizational and environmental influencing factors and twelve related challenges facing the adoption of ELearning modules for sustainable management.
Technological influencing factors.
In the first category, we identified one technological influencing factor and two related challenges. The experts mentioned the mobile accessibility (T4) as a technological influencing factor. Since learning about sustainability often takes place on site, like as part of an excursion to a forest, it is important that the ELearning modules are accessible from anywhere with all kinds of electronic devices (TC4.1). Our interviewees stated that especially in the field, the mobile data coverage could not always be guaranteed. Moreover, the internet connection, for example, in the woods is not always good enough to allow quick download of big data packages such as videos or simulations (TC4.2). Table 3 depicts the technological influencing factor, quotations and related challenges. 
Organizational influencing factors.
In the category of organizational influencing factors, we were able to derive three such factors and six challenges. The first organizational factor influencing the successful adoption of E-Learning modules for sustainable management is the integration into the curriculum (O6). The curriculum should provide users with enough time to become familiar with and complete E-Learning modules for sustainable management (OC6.1). If no additional time is provided for these modules or if it is seen as an extra work, the acceptance and thereby the adoption of these modules is limited. Moreover, the use of these modules can only be successful if the users are encouraged to use the modules (OC6.2). For example, providing gamification elements can improve users' involvement and learning about sustainability. Table 4 exemplifies quotations describing this organizational influencing factor and summarizes the related challenges. In addition to the curriculum, the integration into the sustainability concept (O7) of an institution influences the successful adoption of E-Learning modules for sustainable management (see Table 5 ). The content of the E-Learning modules has to match the sustainability concept of an institution (OC7.1). Furthermore, a contact person, who has competences in E-Learning as well as in sustainability and is available for answering queries, is necessary (OC7.2). This person should help users with technical and contentrelated problems and further encourage the users of the modules to develop their competences in sustainable management. Moreover, the willingness to adopt E-Learning modules for sustainable management is influenced by the learning culture (O8). Since competences are described as learnable but not teachable [32] , users can only develop competences for sustainable management by taking a more active role in the learning process (OC8.1). Especially for questions regarding sustainability, an active and discussion-based approach is necessary, since these questions do not always have a clearly right or wrong answer. As an example, it has not been clarified yet how sustainable electric cars are. For example, the life cycle assessment depends on whether the electricity comes from renewable energy sources [11] . Therefore, the adoption of these modules depends on the users' willingness to discuss and actively learn. However, according to the interview partners, enhancement of the willingness to discuss these topics with the help of electronic devices, for example, in an online forum, is a challenge (OC8.2). The experts believe that the lack of human interaction in E-Learning modules is a cause. Table 6 exemplifies a quotation and related challenges. 
Environmental influencing factors.
Based on our empirical study, we identified two environmental influencing factors and four challenges. The first environmental influencing factor, mentioned by the experts, is the importance of sustainability (E4).
Only if sustainability has a certain value and relevance in society in the respective environment, the adoption of the modules can be successful (EC4.1). However, our interviewed experts recognized that in some countries sustainable management is undervalued (EC4.2). Especially if governments and other stakeholders do not support sustainable management, the adoption of these modules is less likely to be successful. One expert notes that for many institutions in Germany, it is mandatory to report on sustainability matters. Thus, employers and other members of these institutions must be educated in this matter. E-Learning education for sustainability is important in this country and their users are more likely to adopt E-Learning modules for sustainable management. Moreover, it is a challenge to illustrate the importance of sustainability aspects in a changing society (EC4.3). One interviewee indicates that presenting the business aspects of sustainability is more convincing to potential users rather than presenting the E-Learning modules as an eco-program. Moreover, it should be explained that sustainable development can ensure the survival of the institution and is an integral part of the sustainability concept. Table 7 shows this environmental influencing factor. In addition to the importance of sustainability, the experts identified data protection (E5) as an environmental influencing factor (see Table 8 ). Especially because personal data can be stored during the assessment of competence for sustainable management in the E-Learning modules, data protection is needed. For this reason, it is important to follow the data protection guidelines. For example, the EU has a very restrictive legal basis that restricts the storage and transfer of personal data [20] . One aspect of data protection is data security. Experts agreed that confidential data must be protected from unauthorized access or external destruction (EC5.1). In addition, data collected should be protected from manipulation. 
Discussion
Since the identified eleven general influencing factors from the literature review are insufficient to provide a comprehensive overview of all factors that are likely to facilitate or hinder the adoption of ELearning modules for sustainable management, we derive six specific influencing factors and twelve related challenges targeting this adoption process. Accordingly, all factors and challenges need to be considered when introducing these E-Learning modules.
When analyzing the influencing factors of the adoption of E-Learning modules for sustainable management, most experts state that the technological influencing factors will not be critical in the future because of the rapid expansion of the broadband for mobile data. Moreover, most organizations have had already a good infrastructure and most of the ELearning modules are easy to integrate into the technological system. Hence, this will not be a challenge in the future.
However, organizational influencing factors are more important: In particular, the experts rate the learning culture (O8) as critical, because in most of the organizations, the active learning culture is still underdeveloped and the willingness to discuss sustainable problems is limited. Nevertheless, the remaining organizational influencing factors are less critical as they can be solved if planned carefully in advance. Therefore, it is necessary to proactively involve the top management during the implementation process and excite potential users to take part in the modules. The potential users can be motivated by communicating benefits and expectations of these ELearning modules and give them enough time to participate in these modules. This is important to prevent resistance and face the related challenges. Moreover, the integration into the sustainability concept will be accepted in the future, as there is a shift towards more sustainable management in many organizations.
Finally, the environmental influencing factors must be taken into account. In particular, the experts indicate that the importance of sustainability (E4) is critical in certain countries. Therefore, it is becoming more important to communicate the benefits of these modules. In contrast, other challenges such as providing adequate data security protection (E5) will be solvable if it is considered in advance to potential use. Figure 3 summarizes the general and specific identified influencing factors of adopting E-Learning modules for sustainable management as well as their rating.
Nevertheless, it should be noted that the use of these modules can only be successful if the content and the layout of the E-Learning modules are carefully designed. Some experts state that the instruction and the curriculum should not be directly pulled from books but make use of all advantages of interactive learning like simulations. It can provide a better illustration of the complexity of sustainability and therefore, users are able to have a better understanding of the topic. Furthermore, the authenticity of the ELearning modules is important for the successful adoption of E-Learning modules for sustainable management.
Limitations and future research
Although this study focuses on E-Learning modules for sustainable management, most of the influencing factors and their related challenges can easily be extended to the entire field of E-Learning modules. As with any literature review and interview study, we recognized that our research entails some limitations that the reader should keep in mind while interpreting the results: First, we acknowledge that it is possible that we did not include all existing articles to ELearning and the Technology-OrganizationEnvironment framework in our literature review. The review is limited to Google Scholar and the used keywords. Second, our findings in the interview study are highly dependent on the selection of the interviewees. We selected experts from universities and different industry sectors such as healthcare and automotive. However, we only interviewed German experts and that can lead to a limited generalizability. As such, future research should examine more than one country to provide a comparison and validation of the results. Third, the interpretation of qualitative data is always subjective. To address this problem, we tried to minimize subjective influences by applying the structured content analysis approach and coded the statements with three persons.
Conclusion
The aim of this study is to promote the adoption of E-Learning modules for sustainable management. Hence, we wanted to identify factors that are likely to help or hinder the adoption of these modules. Therefore, we conducted a literature review to derive general influencing factors of the adoption of ELearning modules and an interview study among 23 experts from the sustainability and E-Learning domains to supplement specific influencing factors targeting the adoption of E-Learning modules for sustainable management. Based on these studies, we identified eleven general (RQ1), six specific influencing factors (RQ2) and twelve related challenges (RQ3) in the three context categories of the Technology-Organization-Environment framework. This study bridges the literature gap by providing influencing determinants and related challenges of the adoption of E-Learning modules, especially for sustainable management. Moreover, scholars can use these insights to analyze the influential factors and related challenges of E-Learning modules in other domains for a more generalized view. Furthermore, our results can constitute a basis for future studies of actual system implications. Thereby, our results may help improve the adoption of E-Learning modules for sustainable management, since it exemplifies and explains potential challenges.
